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was called to a case, recently arranged by the lecturer, in which
the various members of the Glossopteris Flora are exhibited side
by side. Brief explanatory labels indicating the chief characters
of the specimens, and maps showing the distribution of the
genera, are included with the species exhibited.

EXCURSION TO THE VALE OF EVESHAM AND
THE NORTH COTTESWOLDS.

APRIL 1ST-5TH (EASTER), 1904.
Directors: DR. C. CALLAWAY, M.A., F.G.S., and

L. RICHARDSON, F.G.S.
Excursion Secretary: DR. C. G. CULLIS, F.G.S.

(Report by L. RICHARDSON.)
THE official party left Paddington (G. W.R.) at 4.45 p.m, on
Thursday, March 31St, and on arrival at Evesham proceeded to
the Crown Hotel, where it was joined by many members who had
travelled by other trains or from different parts of the country.

Friday, April Ist.-The party drove from Evesham to
Broadway, a most picturesque village pleasantly situated at the
foot of Broadway Hill. Leaving the brakes the members walked
to the top of the hill, passing en route an exposure of the Marl
stone or "rock-bed" of the Middle Lias. Mr. Richardson stated
that there were several exposures of this rock along the escarp
ment, but that few were of interest to the palreontologist. The
members, however, would have the opportunity on the morrow
of investigating one of the most fossiliferous exposures of the
rock in this area. The position of the sandy clays below the
Marlstone was then indicated, at the base of which it was stated
springs frequently burst out, and the ground was always damp.
Gorse also indicates the presence of the arenaceous shales, and
indeed these bushes are often of service to the geologist, as they
usually indicate the presence of a sandy deposit. Having
reached the summit the members visited the large freestone
quarry on the south side of the main road near the Fish Inn.
Here the rock quarried is the lower portion of the Lower
Freestone, and the upper part of the Pea-grit-equivalent. The
latter deposit is less massive than at Temple Guiting, and the
blocks of stone are frequently traversed by peculiar ramifying
"borings." The ClypeuJ- and Upper Trzgonia-grits have been
let down by faulting in the centre of the section presented in the
south face of the quarry, and from this debris were collected
Clypeus Ploti, Terebratula globata and varieties, Rhynchonella aff.
hampenensis, Lima gibbosa, Pecten spp., Pholadomya Heraulti,
.Myacites spp., Trigonia costata, Avicula digitata, and several
other fossils. A blackish and extremely tough clayey deposit
was observed lining the upper portion of the western edge of the
fissure immediately above the Lower Freestone. Although its
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1. Rubblyrock with bodies somewhat resem
bling pisolite-spherules; crowded with
Myacites spp., Pecten, and Lima gibbosa •

2. Rubbly whitish limestone with few fossils
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3. Somewhat massive bed slightly ironshct,
Rhynchonlila aff. suotetraiudra, Rhyn.
hampenensis, Terebratula globata,
Modiola, and Pecten. The upper sur-

1
face of this bed is bored in places and
covered with Ostreee as at Cowley
Wood, near Cheltenham .•

4. Rubbly marly deposit, distinctly ironshot,
Terebratula globata . • • •

{

5. Freestone, hard, with whitish oolite
granules, Top-bed bored and has
oysters adhering. . . . .

NOTGROVE
FREESTONE.

C&'peuS-GRIT.

UPPER
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exact stratigraphical position cannot be determined it was most
probably laid down during the Lemera concavi, and has been
displaced by the faulting which has affected the grits.

The next section visited showed the Notgrove Freestone and
Gryphite-grit. A number of specimens of the Pecten personatus
type were obtained from the former subdivision, while from the
latter were procured Gervillia sp., Gryphaa sublobata, and
Belemnites (Pachyteuthis) gingensis. Near the top of the grit a
number of well-rolled pebbles were noticed embedded in a
shaly parting about three inches thick; an interesting fact,
because it indicates another pene-contemporaneous erosion.

Arrived at the Monument, Mr. Richardson pointed out the
geography of the scene before the members, and observed that
they were standing upon the divide between the Severn and
Thames systems, for whereas the rain falling on the escarpment
augmented the supply of water carried off by the tributaries of
the Severn, that falling in the hollow immediately to the east
found its way into the Thames. The considerable growth of
gorse-bushes in this hollow on the east attracted attention, and it
was pointed out that they indicated the presence of an arenaceous
deposit-the Harford Sands'.

From the Monument the members directed their steps south
wards, and on the Common above Snowshill saw a quarry in the
Notgrove Freestone with the characteristic little Pecten. Close
at hand was a section in the Harford Sands. A massive bed of
sandstone was seen to overlie an accumulation of whitish sand
with calcareous masses, and visible to a depth of 3 feet 6 inches.
From the rock-bed were obtained Nerinea, Serpula aff. socialis,
Modioh, Ostrea, Astarte and Terebratula, Evidence of the
Snowshill Clay was noticed in a small excavation also on the
Common.

After lunch in Snowshill, the party visited a quarry in the hill
side to the south of the village. It showed the following section:

QUARRY NEAR SNOWSHILL.
(Between the Old Carnpden Road and the village).
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An exposure of Oolite Marl in the east bank of a field-road
thirteen-sixteenths of a mile east -south-east of Snowshill did not
appear at a distance to be very promising, but upon closer inspec
tion th e rock exposed proved extremely fossiliferous, th e
specimens found including, Pseudoglossotlzyris curu ifrans (abun
dant), T erebratula fim bria (very rare), Rhynchonella Ly cetti (fairly
abun dant), Rhyn. of a subungzdata.type (abundant), Rhyn.
sltbobsoleta (somewhat rare), Zeiiteria L eckenby i, and the variety
Wi/chelli, Ctenostreon pectiniforme, jJ;fodiola, L acin a 1¥ righti,
Alectryonia cf. ./labelloides, Pholadomy a, Cuculla a, Plcurotomaria,
etc. *

On the return walk the Seven Wells were visited, and the
water was seen running off the Snow shill Clay. After tea in
Broadway a few of the members visited the cutting at Broadway
Station, on the H oney bourne and Cheltenham line , which is in
the course of construction. They were rewarded by finding
MicroceYtlS mbplanicosta, Gryphaa armata, and another species,
A rca, D eruaiito). cr. eiongatio» , B elemnites, and several species of
gasteropoc!s, the bed s whence th ese specimens were procured
bein g of the hern era armati. The party th en drove back to
E vesham.

Apn"l 2nd.

Saturday was devoted to an examination of th e country
around Ch ipping Campden and Blackley. The me mbers left
E vesham by the 10.4 6 a.m. train, and on arri val at Ca mpde n
a t once started on their walk. The first halt for geological pur
poses was made in a cutting through which the lane to Dov er's
Hill passes, and in which the marlstone was admirably ex
pos ed. The rock cut through has a thickness of at least 10 feet,
and from it were obtained, Paltopleuroceras (probably pseudo.
costatuni[; Rhynchonella amalthel; R hynchonella cf. nortlw lI/p
tonensis, Rhynchonella sp., T ereoratula punctata, P seudop ecten
{eqllivalvis, P ecten aff. demissus, Ox ytomn (Avicula) ina qllivalvis,
P rotocardium trunratum, Gryp htea C)'mbiuflZ ? (young), iJ£odiola,
P leuromy a aff. costata, P entacriuus, Ditrupa cr. quinquesulcata,
D entatiu »: elangatum, etc.

Ascending Westington Hill the members had a fine view over
th e town of Campden, and Mr. Richardson pointed out Meon
Hill, th e most northern point of the Cotteswold Range ; and
Dover's Hill, upon the summit of which in the past were cele
brated " Mr. Rob. Dover's Olimpick Games."t

After lunch in the Westington Hill Quarry, the members pro
ceeded to examine the section. Mr . Richardson observed that
most of the buildings in Chipping Campden had been co nstructed

• On a previous visi t the Director ob tained in additi on to the above, Pseudoglossothy ris
(Terebratulat simp/ex (dwar f for m), and T er, subma xilla/a.

t S ee P rot . Cottesiuoti Nat . F.e., vol , xiv, part lli (1903), p . 2 12 .

P ROC. G EOL. Assoc., VOL. X VII! , PART 8, t 90f J 28
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of stone quarried here by means of mines, and drew attention to
the fact that whereas here the best stone occurred some 8 or 9
feet below the Oolite Marl, at the Jackdaw Quarry on Stanway

~V) '-D.r-..oo 0""
.---~----.. -""--- ,-'-., -------'--~(~

Hill, near Winchcomb, at least 30 feet of freestone was seen
above the" best yellow," and yet there were no indications of the
Oolite Marl. One bed in the freestone series at the Westington
Hill Quarry was found to be pierced by "borings" analogous to
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those made by annelids, and in connection with this matter
Mr. Richardson stated that a conglomeratic bed formed the roof of
the mines in the Lower Freestone at Whittington, near Chelten
ham. As this section at Westington Hill is one of the finest in
the North Cotteswolds the record of the beds exposed is
appended. (Fig. 17).*

WESTINGTON HILL QUARRY ABOVE CHIPPING CAMPDEN.

UPPER FREESTONE.

OOLITE MARL.

LOWER FREESTONE.

I. Oolitic limestones, thin bedded .
( 2. Pale marly stone

I

3· YeUow clay .. .
4. Hard band of limestone, grey, oolitic.
5. Indurated pale marl, and marly stone

with scattered oolite-granules. Cidaris
(plates), Natica cincta (very large),
Pleurotomaria, Pho/(ldomya, Lucina
W~i.R'hti, Ostrea sp., Alectryonia d.

}labelloides, Terebratulajimbria. (Ttr.
submaxillata, Ttr. Whitakeri, Rhyn
chonella Jubobsoleta, Rhyn. Lycetti,
Rhyn. of a subangulata-type, Rhl'n. aff.
pm'vula, and a multitude of imma
ture forms of Rhynchcnellce and
Zetllerice. Zeilleria Leckenbyi is not
uncommon, and a number of ossicles

L of a Pentacrinus were also obtained)']

6. Greyish stone, massive-bedded, rather
weathered about

7. Rubbly ferruginous sandy and cal
careous deposit (1 ft. 3 in. to 2 ft.)

8. Greyish-white, oolitic limestone,
weathers into several beds .

9. Thick bed of yeUow freestone, " false
bedded" in places

10. Light yeUowish-brown oolitic free
stone, shell-debris (seen).

Ft. Ins.

2 0
2 9
I 10

9 6

7 0

4

7 0

7 6

3 7

A large number of fossils were obtained by the members,
and an interesting discussion took place with regard to the
" borings" and "false-bedding." The next section to- be
investigated was close at hand, and has been described by
Mr. Buckman as being" near Campden Hill Farm. t In one part
of the quarry rubble of Crypeus-grit was noticed, while the Upper
Tngonia-grit was observed resting upon the Notgrove Free
stone. The Upper Trzgonia-grit yielded many of the usual
fossils, and also a much-worn coral (Isastraa). The top-bed of
the Notgrove Freestone was observed to be pitted, bored in

• Mr. H. B. Woodward's reading ofthis section, which closely agrees with the present
one, will be found in the Mem, Geot. Survey, "The Jurassic Rocks of Britain," vol. iv
(1894), p. 141. Mr. S. S. Buckman has also recorded it at p. 'So of the Quart. [ourn;
Geol, Soc" vol. Ivii (roor), but has, unfortunately, reversed the sequence, owing to an
error in transcription frOIDhis note-book,

t The fossils mentioned in the brackets were not found in sitti, but were collected
from the spoil-heaps.

t Vide Quart. ]OUYIl. Geol, 50c., vol, lvii (1901), p, '34.
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places by annelids and Lithodollli, and to have a layer of oysters
adhering to its surface. By the side of the Five Mile Drive is a
quarry in the basal portion of the Tilestone, of which deposit
one bed is conglomeratic, the pebbles being well rolled; and-as
certain of the members observed-the subjacent bed from which
they were derived must have 'consolidated before the erosion.
Plant-remains, an echinoid, a rolled tooth of a Hybodns, and a
Natica (1) were collected. Mr. Richardson informed the mem
bers that on a previous occasion he had been told by a
quarryman that about I foot 6 inches below the lowest bed now
seen in the quarry was a "tough greenish clay," and that the
lodges a little to the north of this section on the west side of the
road were supplied by water from a spring "not very deep
down." The water would seem to be held up by the Lower
Snowshill Clay, for near the clump of beeches at a somewhat
lower level were numerous gorse-bushes, which, together with
other evidence, indicated the position of the Harford Sands.

The members then proceeded in the direction of Blockley,
passing, near the lodge, but on the opposite side of the road, a
quarry in which the Clypeus- and Upper Tng-ollia-grits are
seen above the Notgrove Freestone, the top bed of the
last-named subdivision being bored. As the section presented
was similar to that investigated near Campden Hill Farm
the party did not stop, but continued their walk towards
Blackley, turning into a quarry opposite " The Holt."
Mr. Buckman remarks that the exact position of the
beds here exposed" requires more investigation," and doubtfully
refers them to the Harford Sands; but Mr. Richardson thought
that it was highly probable that they belonged to that subdivision,
for there were several other sections in the North Cotteswolds, as
in the railway cutting at Harford, near the Naunton Inn on the
Stow Road, at Bourton Clump, and again close at hand, where
the lithic structure of the beds exposed was very similar. Below
the deposits exposed in the Holt Quarry were very clear indica
tions of clay. Mr. Richardson explained that on a former occa
sion he had been informed by the quarrymen that the clay
deposit below was somewhat thick-at least r 5 feet. More
definite evidence was yet forthcoming, for The Holt derives its
water supply from two wells sunk in the clay, and these again
showed that the deposit could not be under 15 feet in thickness.
Also, the sub-soil of the gardens between the houses and the road
is of clay, and on the other side of the road is the quarry in the
Sands with evidence of clay immediately below. Evidence of the
Blockley Clay below the Harford Sands has been obtained at
several other localities in the North Cotteswolds. A disused
quarry completely surrounded by a wall next required attention.
It showed the Tilestone dipping into the hill at a high angle, while
at the western end, just below the turf, was seen the Upper
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Snowshill Clay (C). Leaving the road near a barn the members
saw a disused quarry in which the following evidence could be
recorded.

QUA R RY H.-\LF-A-l\IILE W EST· NORTH-WEST OF BLO CKLEY
CH URC H.

TILEST ON E.

H ARFORD SA:'lIlS.

\ I. Flaggy, shelly, oolitic stone , Ostrea,
) May have slipped a little, but not
l much . . • .

L OW ER S NOWSHILL I 2. Blu e a nd yellow clays, a rena ceous
C LAY. ", nea r the base (abo ut) . . •

, 3. Gre yish sandstone, with small flakes
of muscovite ; forms a somewhat
conspicuous bed . . . .

4. Pa rt in" of rubbly stone with a littl e
sand ( I to 4 inches) . . .

5. Gr eyish-yellow oolitic stone, under-
surface irreg ular . . .

6. Yellowish-brown sand, a few oolite-
g ranules . •

7. Yell owish oolit ic limestone
8. Yellowish pa rting of rubbly stone
9. G rey, and very slightly oolitic lime

stone (visible)

Ft. Ins.

4 0

2 10

o 2

o 7
I 7
o 3

o 6

A little lower down the hill , and on the north side of the
road, is a quarry in the Lower Freestone, so that the quarries
along this road present us with facts which enable the appended
section (Fig. 18) to be con structed.

From Blockley the party drove past Northwi ck House and by
way of Paxford to Chipping Campden Station. If time had
permitted a gravel-pit on the north-east side of the village of
Paxford would have been visited. The pit is about r z Ft. deep,
and the constituents of the gravel are mainly fragments of oolit e,
of which the flat fragments are arranged horizontally. Masses of
flint and occasional quart zite peb bles are intermingled, and near
th e base of the section is green clayey matter (Apr il, 1903).
After dinner in the evenin g Mr. R ichardson gave a lecture, deal ing
with the subject of ea rth-movements which occurred during the
d eposition of the Inferior Oolite.

After making some general remarks on the physical geogra phy
towards the close of the Harpoceratan Age, the lecturer observed
that all through the Ludwigian and Sonninian Ages there is
d istinct evidence that there were continuous upheavals alon g the
tract of country now indicated by the Moreton Valley . Low
d own in the Inferior Oolite Series there is evidence that what
may be called the Lower Limestone" rests non-sequentially upon

'* T his term was originally applie d by E . Witchell to those non-pi soli tic beds. wh ich ,
as a rule, are pres ent between the sc£ssum-beds and typical Pea-grit of the Stroud
Chel ten ham District. It must be admitted, however, that the line of division is some
what arbitrary, for almost an y beds betwe en the deposits of the hemera scissi and Lower
Freeston e may be pisolitic at one locali ty, and non-pisoliti c at ano the r.
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the Cotteswold Sands, for in
the side of the road near
Copse Hill House such is
seen to be the sequence, this
Lower Limestone being dis
tinguished by the occurrence
of a certain small Pecten.
There is no evidence of the
scissum-beds, such as are seen
above the Cotteswold Sarids at
Broadwater, n ea r Temple
Guiting, and at Wood Farm
near the same village-sec
tions situated in a synclinal
area. The relationship then
of the scissum-beds and Lower
Limestone to the Cotteswold
Sands may be diagrammatically
represented thus (Fig. 19, (2) ).
Although there is evidence
of a pene-contemporaneous
erosion during the deposition
of the Lower Freestone the
non-sequence is not appa
rently of importance, but
after the formation of that
rock the movement along the
Moreton anticline must have
again taken place, for in a
quarry at Wagborough Bush
(see p. 404) the Tatei-bed of
the Upper Freestone rests
directly upon the Lower Free
stone-the Oolite Marl is miss
ing. This probably means
that owing to the elevation of
the Lower Freestone before
the bradfordensis hernera the
Oolite Marl was not allowed
to accumulate at the spot, but
was, nevertheless, being de
posited during the first part
of the hernera in more de
pressed areas: this theory
seems more probable from
the facts obtainable than that
of deposition and subsequent
erosion. The Lower Free-
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stone now seen in this quarry, however, was submerged at the com
mencement of the time when the Upper Freestone was laid down,
for, as already stated, the Tatei-bed rests non-sequentially upon
the Lower Freestone. Matters then may be represented as shown
diagrammatically in Fig. 19, (3). During the hemera concaviseveral
slight movements of elevation along the Moreton anticline took
place, as is shown by the relationship of the several deposits of
that date to one another, and to the Upper Freestone. After that
hemera there is no evidence as yet of any important movement,
although-as was noticed by some of the members-in the
Gryphite-grit exposed in the quarry (p. 391) near the Monument,
on Broadway Hill, there is a shaly deposit full of well-rolled
pebbles. But in post-Sauzel~ and certainly not later than the
Garantiana: hernera, there was a great upheaval along the
anticlinal axes; and especially along that old line of weakness
the country now indicated by the Moreton Valley. The results
of the forces causing the earth-movements were to throw the
strata into anticlinal and synclinal flexures, and in the district
visited by the Association we have to deal with a portion of a
syncline gradually passing up into an anticlinal fold. After this
flexing of the strata we must picture the Ragstone-beds (Lower
Tng-onia-grit to the Phillipsiana-beds, and possibly strata laid
down during the niortensis and Humphriesiani hernerse) thrown
into the positions indicated ill Fig. 19, (4); their upturned edges
denuded; gradual subsidence; the deposition of the Upper
Trigonia-grit; the probable slow overlap of the eastern limit of
this deoosit by the Crypeus-grit; and the possible complete sub
mergence of the Moreton anticline. The statement, "the
probable slow overlap of the Crypeus-grit," is employed because
the top-bed of the Upper Tn;gmlia-grit is often bored by Litho
domi and covered with Ostree, and that may point to another
pene-contemporaneous erosion, brought about by a slight repetition
of the movement of upheaval along the anticlinal axes, whereby
the area along the Moreton Valley was again elevated, causing
the Crypeus-grit to overlap the Upper Tng-onia-grit, and that there
is such an overlap is certain. Near the barn north of Kates
Britton, near Little Rissington, there is a quarry in the Clypeus
grit yielding Clypeus Ploti, Terebratula globata, Lima gibbosa,
Myacites, etc., whilst at a slightly lower level nearer the barn
a spring bursts out-s-thrown off the Upper Lias clays. Reference
to Table I. will show what a great mass of rock is missing at this
locality, most probably all the Upper Tng-unia-grit; certainly the
subdivisions from that deposit downwards to the sClssulll-beds,
and inclusive of the last-named deposit, and there is no evidence
of the Cotteswold Sands. When the student has studied the
well-known sections at Leckhampton and Cleeve Hills, and has
visited this locality near Little Rissington, then will he compre
hend fully the magnitude of the break.
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FIG. 1. NORTHERN DRIFT ON LIASSIC CLAY, BREDON STATION.
From a jJhotoffrafh by ,11iss Mary S. Johnson.

FIG. '2. GRAVEL PIT, MORETON-iN-MARSH.
(From a photograph. by AIr. S. S. Rw:kma1t .. by permissz'on 0/ the Coaesiooia Naturalists' F:"e!d ctuo.)
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• E xtra cted from " A H aa f book to the Geology of Che lten ham a nd N eighb ourh ood. " (1904), T able iii. t Found only in the N orth Cotteswolds. t Ove r
a considera ble portion of the district there i s a non -sequen ce between (r ) the dep osits of the hemerae discita and brad/ ordl!llsis ; and (2) betwe en, appa ren t ly, the
deposit s of the hemera scissi and the subjacent beds.

Chronological Terms
(After S. S. Buckman) .

Hemera . Age. Epoch.

~
;..
t'"
t'l

o
"l

t'l
-<
t'l
u:
::r;
;s-

f:

t<l
~
o
c:
:>:l
Uls
Z
...,
o
j
r;;

~
o....

"'"''c
~

.;:

c

"'uo
' r;'
ill

\
V

\

Renevier's
Chronographi c
Subdi visions.

ci
"A.§

) ~
""::2
E.,
o
o.,

.a
Po..,
:ii

;;
]
. ~

..;:

V

A

c

"'bf.)
':;:
-6
:::l

,....l

ci
. ~

.S
t:s

(f)

'I
V

J

A ]
.... .
"c,

}

I

W itchellire.

concaut,

Sonn iniar.
Post -discitre.
discu«,

opaliniformis.
aaiensis,
Moorn' .

)
f bradfordem is.-+

} Mllu!Jis(!1I(l'.

scissi,

fusca:
zigza<t{.
Trud li i.
Garantiana .

" " n o tl p seq uen ce .~~/'.,

} Saueei,

}

Stra tigra phical T erm s

Lim estone beds above the
C/),,/Jeus-g rit ( W hite Limestone).

C6:peus-Rrit .
Upper T1'lgollta-g rit.

Ph tllij;sialla-beds.
B ou,-gud ia.b eds.
ll'ttchd lia-gri t .
N otgrove Freest one.
Gr yphite-g rit.
Blldnl a lli-g r i t .
Lower Trigonta-grit .
Upper Sn owshill Clay.
Til eston e.f
Lower SnowshiH Clay.']
Ha rford Sa nds.
Blockley Clay.']

Upper Freestone.
Oolite Marl.
Lower Freestone.
Pea-grit.
Lower Limestone.
SCiSSIl Ill ' beds.

ojalini/or flle-beJ s.
aalm sis-beds.
Alooui-bed s.

(
1

{

MlIrchiso:/(r
zone .

Approximate Zonal
T erms used by

Wright and Witchell.

opalinnm -zone,

Parbinsoni-zovie .

H lI111phriesi(l11l1 f11
zone.

~
"Ul
i:i
Po.
Po.
~

v
on
::;

IfJ

i:i
~

,....l

Geologica l
Survey .

.....g
~

"

'".~
'"(f)

.~
'0
o



402 EXCURSION TO THE VALE OF EVESHAM .

APriI4/h.

On the Monday the members proceeded to Moreton-in-Marsh
by train, and found brakes awaitin g them. The first halt was
made to examine the exposures in the road-cutting about a
mile to the north of Stow-on-the-Wold. First of all an opening
on the left-hand side of the road revealed yellowish oolit ic iron
stained rock with a little sandy matter, while on the other side
was observed flaggy-oolitic limestone. The exact stratigraph
ical position of these bed s is a little difficult to fix, but they most
probably belong to the upper portion of the Pea-grit equ ivalent
and the base of the Lower Freestone. Immediately above was
seen the Clypeus grit, exh ibiting its typical lithic structure
and crowded with specimens of Clypeus PIoN; Ostrea cf.
gregaria, Rhynchonella aff. ltampenensis, and Terebratula globata
were also collected. The Clypeus.grit then passes up into some
what unfossiliferous-> but distinctly oolitic-limestones, in which,
however, a single specimen of Clypeus Ploti and two or thr ee
Terebratulte of the globata-type were found. Separating th is
rock from strata, which closely resembled in appearance the
basement-beds of the Great Oolite, was an intermittent deposit
of grey and yellowish clay with oolite-granules, and containing
lignite, a few pebbles, and specimens of Ostrea. Soft oolitic
ston e often replaces this clayey deposit.

Between Stow and Bourton-on-the-Water a gravel-pit was
visited. There are two pits somewha t close together, and it
was the northernmost that was investigated. The section showed
about 12 feet of gravel composed of debr is of Liassic and Inferior
Oolitic limestones with deriv ed specim ens of Gryphtea
"sublobata," Z~il!eria, Serpuia, A lectry onia jlabe!loides, R hyn
rhone/la, an d an ech inoid. One small fragment of flint was foun d
in st'tlt. Layers of dark gravel traverse the sect ion irregularl y,
and on closer insp ection th is was found to be due to th e
prese nce of carbonaceous matter which coated the peb bles ; and
there were small patches of clayey matt er. Mr. R ichardson
explained that the accumulation was essent ially a local one, all of
the constituents having been derived from the North Cotteswolds,
and he commented upon the app are nt absence of any foreign or
" Northern Drift" pebbles in the Vale of Bourt on . He made
mention of other sections of gravel of similar composition near
Sherborne, some four miles to the south of Bourton, where th e
debris is noticeably rolled. As th e sections referred to are very
litt le known their exact positions may be given: the one is
distant about half.a-mile in an east-north-easterly dire ction from
Sherborne Church; and the oth er five-twelfths of a mile east of
Farmington Church-the latter a particularly interest ing sect ion .

Passing under the railway-line to the west of Bourr on the
members ascended the hill, and taking the first turn to th e left
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saw a quarry opened out in rock belonging most probably to the
Pea-grit equivalent. The section showed that the mapping of
the different formations as represented on the Geological Survey
Map required some rectifying. The next section examined was
near Bourton Hill Farm, Clapton,

QUARRY NEAR BOURTON HILL FARM, CLAPTON.
Ft. Ins.

('
Low," Fm",o"'1"

\.

Cbpeus-GRIT.

UPPER Trigonia
GRIT.

I. Rubble • • • • • •

{

2 ' Grey, shelly ragstone; Terebratula
globata (very numerous), Acantha
thyris spinosa (rare), Rhynchonel/a
hampetunsis, Avicula digitata,
Lucina cf. elyptata, Pecten cr.
demissus, Ostrea aff. acuminata,
Ostrea sp. ., about

Rubbly, brownish-grey, in places
slightly ironstained, oolitic lime
stone. Top bed slightly bored and
covered with Ostrea • , •

Greyish-yellow oolitic limestones: an
intermittent bed I ft. 4 ins. to
2 ft. 4 ins. thick; is almost wholly
made up of Polyzoa and shell
debris visible

o 6

3 8

12 0

After pointing out the sequence shown in this quarry Mr.
Richardson stated that as the members proceeded westwards
they would see other beds coming in below the grit. This state
ment was borne out by the next quarry visited at Sweedslad
Farm, where the Oolite marl was observed below the grit.

QUARRY AT SWEEDSLAD FARM, NEAR CLAPTON.
Ft. Ins.

C0peus-GRIT.

UPPER Trigonia
GRIT.

OOLITE MARL.

f
I. Rubbly rock with typical lithic

structure-pisolite-spherules; Ter~-

1 bratula globata, Pecten cf. demissus,
il1yacites, Homomya gibbosa •

(2 Grey, slightly shelly rock, sandy;

\
. Ostrea, i». globata. r». g/obata

is most abundant in the upper
./1 portion, and occurs in association

with a Rhynchone!la, but the lower
portion is not very fossiliferous .

r

3. Brownish clay, oolite-granules. •
4. Oolitic limestone . • . •
5. Brownish clay, with a bed of oolite in

places. • . , . •
6. 'Whitish oolite, becoming rubbly at the

base, and passing down into white
and yellow marl with Ter, fimbria

l
a nd Rhyn. suboosoieta . . .

7. Whitish oolite, rubbly at the top: Ter,
fimbria, Luana Wnghti, Natica
cincta, Pholadomya. Some of the
oolite-granules are brownish, rock
more compact below. visible

4

3 IO

o 5
o II

o 8

2 IO

3 4
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The explanation of the" incoming" of the Oolite Marl seems
to be that, whereas near Bourton Hill Farm the anticlinal flexure,
having its strike probably along the Vale of Bourton, caused the
Oolite Marl by elevation to be eroded, here in the synclinal area
at Sweedslad that rock was for the greater part preserved.

Near the place where the members boarded the brakes on the
Roman Foss Way (about half-a-mile to the north of the Sweeds
lad section) a large quarry in the C{ypeus-grit was noticed, and
the considerable thickness of the grit in this neighbourhood was
commented upon.

While in the brakes the members had lunch, so that upon
arrival at the railway-bridge they were ready to continue the walk
without any delay. At Wagborough Bush two quarries were
seen, and the southernmost was entered. Here the sequence of
deposits was as follows:

QUARRY AT WAGBOROUGH BUSH, NEAR BOURTON-ON
THE-WATER.

Ft. Ins.

{
I . Rubbly rock with pisolite spherules;

RhJ nchonella spp., No,bola, Tere-
I bratula globata, Ter. permaxillata,

j Myacites,Pecten demissus;Pecten sp.,
Lima f(ibbosa, Pholadom)·a, Clypeus

Ci);;eus-GRIT. Ploti, Astarte, large Osirae, gaster-

\

opods. about 5 6

.

2. Ironstained, shelly, slightly oolitic
limestone, passes up into typical
Cry,ofus-grit. Rh)'nchonella Talei
(probably derived) at base • 0 9

3 Rubbly yellowish deposit; Ostrea: in

~
places on upper surface; Rhvn
cnonet/a d. subobsoleta,Rhyn. Tater;
Tereb,-atulajimbria (5 to 12 in.). 0 8

4. Yellowish-white oolite; Terebralula
UPPER FREESTONE. jimt1'la (rare), Rh)'nch@nella Tatei

(I2in.tolft.7 in) ..• 3

l
5. A greyish and yellowish rubbly deposit,

clayey in places; full of 1I'hynchon
ella Tatei, Rhvn. cf. subobsoleta, Tere-
bratulajimi,;la (0 to 6 in.). . 0 3

(
6. Hard stratum of limestone, makes a

conspicuous feature 0 8
I 7· Massi ve-beddcd limestones; the

LOWER FREESTO:"E. J higher beds are the most oolitic.

(

' Terebratula jimbria 4 ft. [ in. below
the top-bed of the Lower Free-
stone about "0

Particular attention was drawn to the fact that there was
evidence here of two non-sequences. The Tatei-bed* rests
directly upon that Lower Freestone, and that means that the
Oolite Marl, a deposit which the members investigated at

* The stratigraphical position that the Tatei-bed occupies, where the sequence is
complete, may be seen by reference to the QlIart.jollJ'n. Geol, Soc., vol.li (1895), p. 400.
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Snowshill and \Vestington Hill, is wanting; and the Clypeus
grit reposes upon the Upper Freestone. Now the former
non-sequence, it was explained, was probably due to an elevation
in immediate pre-bradfordensis times, whereby the Oolite Marl
was not allowed to accumulate at this spot, the Lower Freestone
not being submerged until the formation of the deposit contain
ing the specimens of Rh)'nchonella Tatei, while the phenomenon
of CI)'jeus-grit resting upon the Upper Freestone is to be
explained by the theory of the Bajocian Denudation.

Passing through the picturesque village of Upper Slaughter
the members ascended the hill to the north-east, and saw traces
of the Cotteswold Sands in the left bank of the road, while above
was the Lower Limestone-i-there being no signs of the scission
beds. Opposite the entrance to Copse Hill House a quarry
reveals the Clypeus·grit resting upon about 4 feet of Lower
Freestone, and this latter rock upon the Pea-grit equivalent.
The top-bed of the Lower Freestone, it was stated-for time did
not permit of the examination of the section-was bored, and
had Ostrem adhering to its surface. In a little wood by the side
of the Stow Road a most interesting section was investigated.
The beds exposed comprised sand, clay, and limestone, and
belonged to the highest subdivision of the Inferior Oolite
Series-the Chipping Norton Limestone. One bed of limestone
interstratified in the clay yielded a number of gasteropods, but
they were mostly in a bad state of preservation. A short
distance down the hill, in the direction of Lower Swell, was the
last section to be visited this day; the deposit exposed was almost
entirely made up of the valves of an Ostrea of the Sowerbyi-type.
Mr. Richardson said the rock belonged to the Great Oolite
Series," and compared it with the deposit seen about the Stones
field Slate-equivalent at Grove's Quarry, Milton. He had found
Rhynchonella concinna in the strata the members were studying:
a "find" which was shortly confirmed. At Stow the brakes
were waiting to convey the party back to Moreton.

April Stll.

The morning of the last day was occupied in investigating
the country around Batsford. At Bourton-on-the-Hill the large
quarry was visited, and the beds constituting the Pea-grit equiva
lent examined. The contemporaneity of the deposit with the
true pisolite of the Cheltenham district was shown by the
members finding certain Polyzoa, Pseudoglossothyris (Terebratula)
simplex, Terebratula submaxillata, and a little Tereoratula of a
type well known at Crickley Hill in the highest beds. Mr.

.. Clays at the base of the Upper Divlsian of the Great Oolite in Mr. H. B.
Woodward's record, vide Mem, Geol, Surv, "The Jurassic Rocks of Britain," vel, iv
{1894), p. 307.
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Richardson has also recorded Rh)'nchonella subangulata, and
Zeilleria circularis.

The Bourton-Clump section, described by Mr. S. S.
Buckman," was somewhat overgrown, but the Harford Sands and
Lower Snowshill Clay could be clearly seen. In a field to the
north of Batsford Park (the third from Blockley Downs Farm in
a north-easterly direction), and at an altitude of about 750 feet,
an old excavation showed the Cotteswold Sands and Upper
Lias clay. Attention was drawn to the fact that here the
Upper Lias occurred at a height of about 750 feet above
Ordnance-datum, while to the west of Condicote-in a synclinal
area-the top of the Stonesfield Slate Beds was shown by the
6-inch map to be under 699 feet above Ordnance-datum. This
it was explained was due to the continuous elevation of the
Moreton anticline, and the corresponding depression of the
country around Condicote. Descending Cadley Hill the walk
was continued along the platform caused by the" rock-bed" of
the Middle Lias; and when the members were passing through
Aston Magna the junction of the sandy clays of the Middle
Lias with the Lower Lias clays (according to the Geological
SUrVe)I), was practically illustrated by the outburst of a little
spring in the middle of the road. A clay-pit in deposits of the
hemera armati was visited, but very few fossils were obtained.
A walk across the fields brought the members back to Moreton
in-Marsh.

Here they met Dr. C. Callaway, M.A., F.G.S., under whose
guidance the gravel-pits were examined after lunch at the" Royal
White Hart Hotel." On arriving at the gravel-pits, lying about
half-a-mile east of Moreton-in-Marsh, Dr. Callaway pointed out
that these deposits, situated near the water-parting between
the basins of the Thames and the Severn, were over 400 ft.
above Ordnance-datum. They consisted mainly of flints, not
much worn, and well-rounded pebbles of quartzite in a sandy
matrix, which in places lay in horizontal layers. Many of the
flints and pebbles were in a vertical position, and some of them
had their larger end uppermost (Plate XLI, Fig. 2). Similar flints
and pebbles were scattered abundantly over the valley to the
north; but in the valley of the Evenlode to the south these
materials were less plentiful. Three or four miles to the east
the late W. C. Lucy had found fragments of red chalk in gravel.
Some of these were exhibited, and were identified by Mr.
Whitaker. The speaker referred to the previous visit to these
pits by the Cotteswold Naturalists' Field Club, when great diver
sity of opinion was expressed on the origin of the gravels. Mr.
T. Melland Reade had favoured the theory of conveyance by
floating ice during a period of marine submergence. Mr. S. S.
Buckman had admitted the agency of ice, but held that the

• Quart. Joutn. Geol, Soc. vel, Ivii ([901), p, '35.
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materials of the gravel had been brought down by a large river
in the Pliocene epoch. The speaker had objected to the river
theory as making too large a demand upon time. He contended
that a simpler and more natural explanation was found in the
southward drift of ice in the Glacial Epoch, a fact which all
admitted; but he was not prepared to decide between the
claims of floating ice and ice moving over the land. To these
opinions he still adhered."

Opportunities were also afforded the members for visiting
Tewkesbury and Malvern. Those who went to Tewkesbury
drove along the road to that locality as far as Teddington Cross,
but here they turned up the lane for Overbury. A sand-pit by
the side of the lane was visited, and it was seen that the main
mass of the deposit was of quartzose sand, with a little debris of
limestone derived from the Inferior Oolite and Lias, and an
occasional "Northern Drift" pebble. Mr. Richardson pointed out
that this was one of the few sections where conspicuous clay-bands
were intercalated in the superficial deposit, but owing to the
water in the pit it was not possible to investigate them. Driving
into Overbury the gravel-pit-which yielded Mr. S. S. Buckman
most of the evidence whereby he was enabled to demonstrate
that, during the greater number of the hemerse during which the
Cotteswold Sands and Cephalopoda-bed were being laid down in
the Haresfield district, clay (with a few limestone-nodules) was
being deposited in the Bredon area-was visited, but no "finds"
of importance were made.f The material worked in this pit is
the product of the excavation of the valley in Overbury Park
close at hand. At Bredon Station a most interesting section was
examined (Plate XLI, Fig. I): it showed the" Northern Drift"
resting upon an undulating surface of the Liassic clays, and the
members present expressed their concurrence with the view that
the surface of the clay had not been eroded by marine action; if
it had been that surface would have been much more even.
The date of the clay excavated during the construction of the
siding was stated by Mr. Richardson to be of the hemerse stel/aris
and obtusi.

At Tewkesbury the Abbey was visited, and the fine west
front greatly admired. Afterwards the members proceeded to
the Mythe Hill, where in the picturesque cliff by the side of the
Severn is a fine section of the Upper Keuper Marls.

In a cutting through which the Tewkesbury-Ledbury road
passes at Sam Hill was an exposure of the Rhsetic Bone-bed.
At first the contemporaneity of this micaceous sandstone, which
contains but very rarely a fish-scale, with the well-known Bone
bed of Aust and Garden Cliffs, might be doubted, but it was
pointed out that in the cliff-section at Wainlode, near Gloucester,

• This paragraph was supplied by Dr. C. Callaway.
t Vide Quart.jollrn. Geol, Soc., vol.lIx (1903), pp. 445 et seq.
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the change might be studied: at one end of that cliff it was a
thin pyritic stratum full of fish-scales, and at the other a non
ossiferous micaceous sandstone a foot thick.

In a wood near the cutting two disused quarries in the Lower
Lias were visited; the first revealed the OslJ'ea·beds, which may
be dated as pre-planorbis; the second, deposits of the hemera
planorbis, crowded with the characteristic ammonite at certain
horizons.

After tea at the "Swan Hotel" the members drove back to
Evesham.
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